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Description 

1. Field of thelnventlon 

5 [0001] The present Invention relates to water-disperslble sheets capable of easily resolving or dissolving in water 
and having a lower gas-penmeability than usual water-dispersible sheets. The present invention further relates to cig- 
arettes using said water-dispersible sheets. 

2. Description of the Background Art 

10 

[0002] As water-soluble paper having high water-dispersibiilty, there have been proposed, for example, paper pro- 
duced from a mixture of paper-making fibers and fibrous carboxymethyl cellulose with alkali metal compounds (Japa- 
nese Patent Publication No. Sho 43-1214, 43-28766, 48-27605), paper produced by mixing inorganic powder which 
Is insoluble or slightly-soiuble In water with paper-making fibers or carboxymethyl cellulose (Japanese Patent Lald- 

'5 Open No. l-lei 3-8897, Hei 3-1 80685), and paper made from a paper stock containing alkali metal salt or alkaline earth 
metal salt of carboxymethyl cellulose (Japanese Patent Laid-Open No. Hei 1-168999, IHel 3-167400, Hei 6-184984). 
[0003] Further, composition for f omnlng water-dislntegrable coats, comprising a mixture of water-insoluble resin, wa- 
ter-soluble resin and a solvent, have been proposed mainly for body fluid assay strips (EOP-A-05931 03). A cellulose 
wrapper for a smoking article including a cover layer and an inner layer is proposed without considering the water- 

20 dispersibility of the sheet (EP^-03758440). 

Since the property of low gas-pemieability is not required in the use of the above prior water-soluble papers, the gas- 
pemrieability is not taken into account and those papers have extremely high gas-permeability. Usually, the higher the 
water-dlspersibillty of a kind of paper, the higher the gas-permeability of the paper. Consequently, water-disperslbie 
paper having an air-permeability adjusted within the prescribed low level of not more than 500 coresta has not yet 

25 been provided. 

[0004] it Is necessary that filter plug wrap (plug paper) or filter joining paper (tipping paper) for filter-tipped cigarettes 
has properties of relatively low gas-permeability, high opacity, high smoothness, high strength, and so on. The gas- 
pemieability should be a relatively low value within the range of not more than 200 coresta, in order to prevent air from 
penetrating through the surface of filter plug wrap and filter joining paper, and from excessively diluting smoke in the 
50 cigarette. Therefore, the filter plug wrap and the filter joining paper have been produced under the condition of a high 
beating degree, or by using pulp made from some kinds of woods capable of fomnlng low gas-penmeable sheets. 
[0005] Thus, when the gas-permeability of paper Is reduced, the water-dispersibility of the paper deteriorates. Ac- 
cordingly, there is a problem that fitter plug wrap and filter joining paper of cigarette butt thrown away are hardly dis- 
persed by rainwater. 

35 

SUIWIVIARY OF THE INVENTION 

[0006] Accordingly, it is an object of the present invention to provide sheets having high water-dispersibility in order 
that they can disperse by rainwater in natural environment, when the sheets are used as filter plug wrap (plug paper) 

40 or filter Joining paper (tipping paper) for filter-tipped cigarettes. 

[0007] Generally speaking, when the beating degree of wood pulp is reduced or the quantity of filler is increased for 
the purpose of good water-dispersibility, the gas-pemieability of the paper becomes higher, it Is an another object of 
the present invention to provide water-dlspersible sheets having simultaneously a property of gas-penneabiiity adjusted 
within the prescribed low level and a property of high water-dispersibility. These properties are usually opposite to each 

45 other. 

[0008] The present invention has been accomplished to obtain water-dispersible sheets having low gas-penneability 
adjusted within the prescribed low level as well as high water-dispersibility by using water-resoh^able base paper ca- 
pable of easily dispersing in water as the base paper and then by applying a coating mixture containing water-soluble 
polymer and an alkaline compound to the surface of the water-resolvable base paper. 
50 [0009] According to the present Invention, there is provided a water-dispersible sheet as defined in claim 1 , which 
comprises: 

(1) a water-resolvable base paper made from fibrous raw materials containing water-dispersible fibers, and 

(2) a water-dlspersible coating layer, which contains water-soluble polymer and a specified alkaline compound in 
55 a specified ratio, fomied on the surface of at least one side of said base paper. 

[001 0] Gas-penneabliity of said water-dispersible sheet is controlled by said water-dispersible coating layer. 
[001 1 ] in the present invention, the water-dispersible coating layer is formed by applying a coating mixture comprising 
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water-soluble polymer and an alkaline compound to the 8urface(8) of one side or both sides of the water-resolvable 
base paper with a roll coater or a blade coater. 

DETAILED DESCRIPTION OF THE INVENTION 

5 

(Making of water-resolvable base paper) 

[0012] In the present invention, the water-resolvable base paper in itself has water-resolvabillty as a base paper for 
a sheet, and said base paper is made by using water-dispersible fibers. The water-dlspersible fibers are fibrous ma- 

10 terials having a property of substantially dispersing in water, and are generally used for paper-making. The water- 
dispersible fibers are selected from, for example, wood pulp fibers such as soft-wood kraft pulp, hard-wood kraft pulp 
or dissolving pulp, and non-wood plant fibers such as kenaf pulp, flax pulp or linter pulp. The average fiber length of 
the water-dispersible fibers is from 0.1 to 10 mm, preferably from 0.5 to 3 mm, more preferably from 0.8 to 2 mm. 
[0013] When the water-dispersible fibers, which have specified fiber dimensions of a €0 value of 0.50 or lower, 

IS preferably 0.45 or lower, and a ITD value of 60 or lower, and 'a specified water retention value of 95 % or lower at the 
time before beating, are used for making a base paper, the water-dlsperslbillty of the base paper becomes especially 
superior. 

[001 4] The fiber dimensions denote values cateulated by the following fonnulas (1 ) and (2) on the bases of the fiber 
length (L), the fiber diameter (D) and the fiber lumen diameter ( € ) whtoh are measured with a optical microscope. 

20 



25 



L/D = L+D 



(1) 
(2) 



[001 5] The water retention value is an index of a swelling value of pulp defined in JAPAN TAPPI No.26, and indicates 
a ratio of water held in swelling fibers In the whole pulp. 

[001 6] The wood pulp fibers or the non-wood plant fibers, in which the e/D value Is 0.50 or lower, preferably 0.45 or 
50 lower, the UD value Is 60 or lower and the water retention value is 95 % or lower, are hard to be swollen or collapsed 
in the process of forming a sheet by drainage and drying, and bondings between the fibers one another are weak, so 
that the fibers in the sheet are easy to disperse in water. 

[0017] The fiber dimensions and the water retention value depend on a kind of woods or plants which are used as 
raw materlalsf or pulp. Therefore, In orderto obtain pulp having the prescribed values of LVD and the water retention, 

3S pulp produced from selected kinds of woods or plants may be used. There can be given examples, woods such as 
quercus ( oak ), populus (aspen), magnolia, eucalyptus and so forth or non-wood plants such as esparto grass and so 
forth. The pulp having the prescribed fiber dimensions and the prescribed water retention value as mentioned above 
can be obtained by selecting from the commerciaily available pulp or by mixing plural kinds of pulps as required. 
[001 8] The water-dispersible fibers are dispersed in water or subject to beating prior to use. if the beating degree is 

^ increased, the bondings between fibers Increase and both the water-disperslbiiity and the gas-pemneabillty of the base 
paper become lower. Therefore, if the beating degree is too much Increased, the water-dlsperslblllty of the sheet be- 
comes insuff telent, but in contrast, if the beating degree Is too much reduced, the gas-pentieability of the sheet becomes 
higher in excess and the strength of the sheet deteriorates. Since there are differences in the water-dispersibility of 
the water-resolvable base paper by other additives or ^ther treatments, the proper range of the beating degree is 

45 suitably selected in accordance with other additives or other treatments as mentioned later 

[001 9] In the process of making the water-resolvable base paper, there are following methods ( I ) to (Iv) for further 
improving the water-resolvability of the base paper. It is preferable to improve the water-resolvabillty of the base paper 
by means of the following methods, when the coating mixture is applied to the surface of the water-resolvable base 
paper with a blade coater or a roll coater. 

50 

( 1 ) Water-insoluble or water-slightly-soluble powder Is mixed with the raw materials for base paper 

( ii ) Salt of fibrous carboxymethyl cellulose or salt of fibrous carboxyethyl cellulose is added to the raw materials 

for base paper. 

( ill ) An alkali Impregnation treatment is carried out on a paper web fornied by drainage and drying to make water- 
55 resolvable base paper. 

( Iv ) A paper web is formed from fibrous raw materials comprising water-dispersible fibers and fibrous carboxyme- 
thyl cellulose acid orf ibrous carboxyethyl cellulose acid, and then the paper web Is subject to an alkali Impregnation 
treatment 
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[0020] The water-resolvability of the base paper is further improved by combining ( i ) with ( li ), ( i ) with ( iii ) ( ii ) 
with(iii),(i)with(il)and(iii),or(lv)with{l). 

With respect to the method ( I ) 

5 

[0021] When water-insoiuble or water-sllghtly-soluble powder is mixed with the fibrous raw materials in the process 
of forming the water-resolvabie base paper, the fibers are prevented from being in contact with one another and the 
bondings between the fibers become weak, so that the water-resoh^able base paper, which is capable of more easily 
dispersing In water, can be obtained as compared with the case that such powder Is not added. Moreover, the opacity 

10 of the base paper can also be improved by the addition of the above powder Into the paper stock, therefore, sheets 
made from this base paper is especially suitable for use as products in which high opacity is required. 
[0022] The water-Insoluble powder, which Is mixed with the fibrous raw materials In the paper stock for making the 
water-resolvable base paper, includes nonmetal inorganic compounds, metals, water-insoluble inorganic salt, thermo- 
setting resin powder and thennopiastic resin powder. The water-slightly-soluble powder includes water-sllghtly-soluble 

'5 Inorganic salt. 

[0023] The concrete examples of the water-Insoluble powder are as follows and the powder can be used separately 
or together by selecting at least one from the following powder and sometimes together with the water-slightly-soluble 
powder mentioned later. 

[0024] metal oxides such as aluminium oxide, titanium oxide 
20 carbides such as silicon carbide, boron carbide 

nitrides such as tri-silicon tetra-nitride, boron nitride 

silteate minerals such as mica, feldspar, silica minerals, clay minerals, synthetic zeolite, natural zeolite 

titanate compounds such as potassium trtanate, barium titanate 

silbate compounds such as magnesium silicate 
^5 phosphate compounds such as zinc phosphate 

fine powder of urea resin, fine powder of hollow styrene-acrylic resin 
[00215] The concrete examples of the water-slightly-soluble powder are as follows and the powder can be used sep- 
arately or together by selecting at least one from the following powder and sometimes together with the above-men- 
tioned water-insoluble powder 
50 metal hydroxides such as aluminium hydroxide, magnesium hydroxide 

carbonate compounds such as calcium carbonate, barium cartonate, magnesium carbonate, zinc carbonate 

sulfate compounds such as barium sulfate, calcium sulfate, strontium sulfate 
[0026] The above mentioned water-insoluble powder or water-siightly-soluble powder Is mixed with the fibrous raw 
materials in the paper stock for making a water-resolvable base paper. It is preferable to adjust the amount of the 
55 powder so that the water-resoivable base paper may contain 4 to 40 % powder by weight If tiie content of the water- 
Insoluble or water-siightly-soluble powder in the base paper is less than 4 % by weight, the merit of improving the 
water-dispersibility or the opacity is inslgnifteant, and so it is meaningless to add the powder On the other hand, if the 
content of the water-insoluble or water-stightly-soluble powder in the base paper exceeds 40 % by weight, the water- 
dispersiblllty and the opacity are remarkably improved, whereas the strength deteriorates terribly and the gas-perme- 
40 ability is greatly enhanced and then it becomes difficult to adjust the gas-permeability within the prescribed range. 
[0027] Remembering that a part of the powder flows out during the process of forming a wet web by drainage, 
generally, the powder Is mixed with fibrous raw materials by selecting the content ratio of the water-Insoluble or water- 
slightly-soluble powder in the range of from 1 to 200 parts, preferably from 5 to 1 00 parts, per 1 00 parts of fibrous raw 
materials by weight, so that the base paper may contain the above desired amount of the powder. 

45 

With respect to the method ( 11 ) 

[0028] When salt of fibrous carboxymethyl cellulose or salt of fibrous cartjoxyethyl cellulose is added into the paper 
stock for making the water-resolvable base paper, these salts in themselves swell and gel in water, so that the fiber- 
so bondings between said salts one another or between said salts and fibrous raw materials are easily dissociated and 
the sheet rapidly disperses in water 

[0029] The salt of fibrous cari^oxymethyl cellulose and the salt of fibrous cartaoxyethyi cellulose Include salt of alkali 
metal such as sodium salt ( CMC-Na, CEC-Na ), potassium salt ( CMC-K, CEC-K ), lithium salt ( CMC-Li, CEC-LI ) and 
the like or mixed salt of said alkali metal salt and another salt such as ammonium salt, amine salt, calcium salt, mag- 
S5 nesium salt, aluminium salt or the like. 

[0030] The degree of substitution of ttie salt of fibrous cartDOxymethyl cellulose or the salt of fibrous carisoxyethyl 
cellulose is from 0.1 to 1 .6, preferably from 0.3 to 0,5. 

[0031] The blend percentage of (the salt of fibrous cariDoxymethyl cellulose or the salt of fibrous cartjoxyethyi 
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cellulose ) : ( the whole fibrous raw materials including water-disperslble fibers ) Is from 1 : 99 to 50 : 50, preferably 
from 3 : 97 to 15 : 85, more preferably from 5 : 95 to 10 : 90. 

With respect to the method ( ill ) 

5 

[0032] As the water-dispersible fibers become easy to swell by alkali, the sheet produced through alkali impregnation 
treatment after the process of fomiing a paper web from water-dlsperslble fibers can be easy to swell and disperse In 
water and therefore the water-dlspersiblltty of the sheet Is enhanced. Alkaline compounds used In the alkali Impreg- 
nation treatment are the following compounds and these compounds may be used separately or as mixtures of two or 
10 more of them. All of them must be soluble in water. 

hydroxides of alkali metals such as sodium hydroxide, potassium hydroxide 

carbonates and hydrogencarbonates of alkali metals such as sodium carbonate, potassium carbonate, sodium 
hydrogencarbonate 

phosphates and hydrogenphosphates of alkali metals such as sodium phosphate, sodium hydrogenphosphate 
IS alkali metal salts of organic acids such as sodium acetate 

hydroxides of alkaline earth metals such as calcium hydroxide 
amines such as ethanolamine 
[0033] The amount of the above alkali compounds absorbed in a paper web is from 0.05 g/m^ to 20 g/m^, preferably 
from 0.1 g/m2 to 1 0 g/m^, more preferably from 0.6 g/rrfi to 5 g/m^. The impregnation treatment is desirably carried 
20 out by the steps of dipping the paper web, after the process of fomiing the paper web by drainage and drying, into an 
aqueous solution of one of the above alkaline compounds or a mixed solution of said aqueous solution and a aqueous 
organic solvent having compatibility with said aqueous solution, and squeezing an excess of the solution from the 
paper web with a roll. Concretely, an apparatus such as a size press apparatus is preferably used. 
[0034] Further, in order to prevent the alkaline compounds from failing off after drying, it is preferable to add water- 
25 soluble polymer having compatibility with the solution of the alkaline compounds into the solution. 

With respect to the method ( Iv > 

[0035] If the fibrous raw materials comprise water-dispersible fibers and fibrous carboxymethyl cellulose acid or 
30 fibrous cartsoxyethyl cellulose acid, and an alkali impregnation treatment is canied out after the fomnation of the paper 
web, the fibrous carboxymethyl cellulose acid or the fibrous carboxyethyl cellulose acid fomis the corresponding salt 
whteh is soluble and capable of swelling in water, and consequently the fiber-bondings between the salt and the fibrous 
raw materials become weak and the water-dispersibility of the base paper Is Improved. Therefore, the base paper has 
sufficient water-dlspersibllity. 

3s [0036] Fibrous carboxymethyl cellulose acid and fibrous carboxyethyl cellulose acid are free acids as CMC-H and 
CEC-H, and these acids have no swelling ability, differing from the salt of fibrous carboxymethyl cellulose or the salt 
of fibrous carboxyethyl cellulose. Therefore the above acids keep the fibrous state even in water and can constitute 
one of the fibrous raw materials for making paper. In order to control the water-dlsperslbillty, up to 20 % ( weight ) of 
CMC-H or CEC-H can be replaced by salt such as calcium salt ( CMC-Ca. CEC-Ca ), zirconium salt ( CMC-Zr, CEC-Zr ), 

40 magnesium salt ( CMC-Mg, CEC-Mg ), aluminium salt ( CMC-AI. CEC-AI ), zinc salt ( CMC-2n, CEC-Zn ) or the like. 
Two or more kinds of these salts may also be used together. 

[0037] The degree of substitution of the fibrous carboxymethyl cellulose acid or the fibrous carboxyethyl cellulose 
acid is from 0.1 to 1 .5, preferably from 0.3 to 0.5. 

[0038] The beating degree of the fibrous carboxymethyl cellulose acid or the fibrous carboxyethyl cellulose acid is 
45 preferably in the range from 300 m€CSF to 750 m€CSF by Canadian standard freeness. If the beating degree is less 
than 300 mfCSF, the water-dispersiblllty deteriorates to be unsuitable for use. 

[0039] The blend percentage of the fibrous cariDoxymethyl cellulose acid or the fibrous carboxyethyl cellulose acid 
is from 1 % to 50 % ( weight ). preferably from 3 % to 20 % ( weight ), more preferably from 5 % to 1 0 % { weight ) of 
the whole amount of the fibrous raw materials. The blend percentage of the water-dispersible fibers is from 30 to 99 

so % ( weight ) of the whole amount of the fibrous raw materials for making base paper. As the fibrous raw materials other 
than the water-dispersible fibers, the fibrous carboxymethyl cellulose acid or the fibrous carboxyethyl cellulose acid 
can be used, and further semisynthette fibers, synthette fibers or inorganic fibers can be mixed with the above fibers 
as required, on condition that the blend percentage of the semisynthetic fibers, synthetic fibers or inorganic fibers mixed 
as required must be up to 20 % (weight ), and the total weight of the water-disperslble fibers and the fibrous car- 

S5 boxymethyl cellulose acid or the fibrous carboxyethyl cellulose acid must occupy from 80 to 1 00 % ( weight ) of the 
whole amount of the fibrous raw nnaterials. 

[0040] Further, water-insoluble or water-sllghtly-solubie powder may be mixed with the fibrous raw materials In the 
range of from 1 to 200 parts per 1 00 parts of fibrous raw materials by weight 
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[0041] The alkaline compounds used In the alkali impregnation treatment are the following compounds and these 
compounds can be used separately or as a mixture of two or more of them* All of them must be water-soluble com- 
pounds. 

hydroxides of alkali metals such as sodium hydroxide, potassium hydroxide 
5 carbonates and hydrogencarbonates of alkali metals such as sodium carbonate, potassium carbonate, sodium 

hydrogencarbonate 

phosphates and hydrogenphosphates of alkali metals such as sodium phosphate, sodium hydrogenphosphate 

hydroxides of alkaline earth metals such as calcium hydroxide 

amines such as ethanoiamine, and ammonia 
10 borates such as borax 

siibates such as sodium silicate 
[0042] An aqueous solution of one of the above alkaline compounds or a mixed solution of said aqueous solution 
and an aqueous organic solvent having compatibility with said aqueous solution is prepared and added to the paper 
web fomned by drainage and drying. The amount of the alkaline compound added to the paper web should be not less 
15 than the neutralization equivalent obtained by converting the fibrous carboxymethyl cellulose acid ( CiVIG-H ) or the 
fibrous cart}Oxyethyl cellulose acid ( CEC-H ) Into salts corresponding to the acids, preferably from once to twbe as 
much as said neutralization equivalent. 

[0043] The preferable method of the addition of the alkaline compound to the paper web Is as follows: 
[0044] The paper web Is dipped into the aqueous solution of the above alkaline compound or the mixed solution of 
20 said aqueous solution and an aqueous organic solvent having compatibility, and then an excess of the solution is 
squeezed from the paper web with a roll. Concretely, the addition process Is carried out by using an apparatus such 
as a size press apparatus. 

[0045] When the additives such as water-insoiuble or water-slightty-soluble powder, or salt of fibrous carboxymethyl 
cellulose are not added into the paper stock as in the above method ( tit ), it is preferable to adjust the beating degree 

25 in the range from 140m€CSF to 650 m€CSF by Canadian standard freeness or in the range from 17 " SR to 60 * SR 
by Schopper Riegler freeness. When the water-dispersiblllty Is Improved by the addition of powder and so forth Into 
the paper stock as inthe above methods ( 1 ), ( 11 ), the beating degree can be increased, and so It is preferable to adjust 
the beating degree in the range from 60 m€CSF to 650 m€CSF by Canadian standard freeness or In the range from 
1 7** SR to 72 * SR by Schopper-Riegler freeness. Further, if the fibrous raw materials comprise water-dispersible fibers 

00 and fibrous cartoxyrriethyl cellulose acid or fibrous carboxyethyl cellulose acid, and an alkali Inrpregnatton treatment 
is canied out after the fonnatlon of the paper web as In the above method ( Iv ), it is necessary to produce a sheet 
having high Impregnating ability so that alkali Impregnation can be unifomi in the direction of the thickness of the sheet. 
Therefore, It Is preferable to adjust the beating degree In the range from 140 m€CSF to 720 m€CSF by Canadian 
standard freeness or In the range from 14 SR to 60 SR by Schopper-Riegler freeness. 

35 [0046] If the sheet according to the present invention is used as filter plug wrap or filter joining paper, the ultimate 
alr-pemieabliity of the sheet Is not more than 200 coresta, and is preferably In the range from 1 to 200 coresta or lower. 
For that purpose It is desirable to adjust the freeness and the basis weight, in order that the water-resolvable base 
paper may have the alr-pemneablllty of not more than about 40000 coresta. When the alr-pemneabiltty of the water- 
resolvable base paper is 40000 coresta or lower, there Is no need for specially controlling the basis weight of the water- 

40 resolvable base paper In relation to the air-pemrieabllity. However, from the standpoint of the use such as filter plug 
wrap or filter joining paper for fitter-tipped cigarettes, the desirable basis weight of the base paper is from 1 5 g/m^ to 
80 g/mS, especially 25 gfm^ to 46 g/n^. 

( Surface coating with a coating mixture) 

45 

[0047] The water-dlsperslble sheet according to the present invention is produced by a process of a surface coating, 
In which a coating mixture comprising water-soluble polymer, an alkaline compound and water Is applied with a roll 
' coater or a bladed coater to the surface of the water-resolvable base' paper made by the aforementioned methods. 
[0048] The reason for the surface coating with the coating mixture containing water-soluble polymer and an alkaline 

50 . compound is as follows: 

[0049] In order that the water-dispersiblllty of the water-resolvable base paper can be improved, the base paper is 
made from the pulp fibers, In which fiber-bondings are weak, or the base paper Is made from a paper stock containing 
the additives for improving the water-dispersiblllty. Therefore, the resultant water-resolvable base paper Is porous and 
has high gas-penneabillty. Consequently, when a sheet Is used as filter plug wrap, filter joining paper or other products 

55 required to have air-pemneabiiity within the prescnbed low level, it is necessary to reduce the air-pemneability of the 
sheet. 

[0050] The water-soluble polymer applied to the surface of the sheet turns to a film by drying, then the polymer makes 
the surface tight and reduces the air-pemneability of the sheet The water-soluble polymer Is In itself soluble In water. 
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In the case that the coating layer Is formed with a roll coater or a blade coater» the alkaline compound contained In the 
coating mixture facilitates the dissolution of the coating layer and the water-disperslbility of the sheet is improved. The 
alkaline compound dissolves In water and accelerates the break of fiber-bondings among the water-dispereible fibers 
In the base paper to result in that the water-dlspersibllfty of the base paper is improved. Further, when the salt of fibrous 
carboxymethyl cellulose or salt of fibrous carboxyethyl cellulose is contained In the base paper, the alkaline compound 
accelerates hydrogelation of these salts and the water-dispersibility of the base paper can be enhanced. 
[0051] The water-soluble polymer should be a polymer capable of turning to a film by drying to reduce the air-per- 
meability of the sheet and should also have function as a binder holding the alkaline compound on the base paper. 
Further the water-soluble polymer should have a compatibility with the alkaline compound and should be neither de- 
composed, transfomied, nor changed to be water-insoluble by alkali. 

[0052] As the water-soluble polymer, the following compounds can be used separately, or two or more of them can 
be used together. 

starch such as potato starch, corn starch 

starch derivatives such as oxidized starch, carboxymethyl starch, phosphate ester starch, hydroxyalkyi starch 
cellulose derivatives such as salt of carboxymethyl cellulose, salt of carboxyethyl cellulose, methyl cellulose, 
ethyl cellulose, hydroxyethyi cellulose, hydroxypropyl cellulose 
polysaccharides constituting plants such as alginate, mannan 

synthetic polymers such as alkali-proof poly{vlnyl alcohol), poly(vinylpyrolidone), poly(alkilene oxide), polyacr- 
ylate, isobutylene-maleic anhydride copolymer 

plant mucilage such as gum arable, tragacanth gum 
microbial mucilage such as dextran, levan 
protein such as casein, glue, gelatin 

emulsion of copolymers containing acrylic ester unit, methacrylic ester unit or vinyl acetate unit 
[0053] The alkaline compounds used as a component of the coating mixture include the following compounds and 
these compounds may be used separately or as a mixture of two or more of them. All of them must be water-soluble 
compounds. 

hydroxides of alkali metals such as sodium hydroxide, potassium hydroxide 

carbonates and hydrogencarbonates of alkali metals such as sodium carbonate, potassium carbonate, sodium 
hydrogencarbonate 

phosphates and hydrogenphosphates of alkali metals such as sodium phosphate, sodium hydrogenphosphate 

amines such as ethanolamine, and ammonia 
[0054] In the case of fomriing surface coating layers, the blend ratio of (the water-soluble polymer) : (the alkaline 
compound) In the coating mixture is from 100 : 1 to 100 : 10000, preferably from 100 : 10 to 100 : 1000. 
[0055] If tiie amount of the alkaline compound exceeds tfie above ratio, the effect of reducing the air-pemieabiilty 
by ttie film fomned from the water-soluble polymer diminishes. In contrast, If the amount of the alkaline compound is 
less tiian the above ratio, the effect of improving the water-dispersibility of the water-soluble polymer and the base 
paper Is reduced to result in that ttie intention of adding the alkaline compound is not attained. 
[0056] The coating amount in the case of the surface coating is from 0.01 to 10 g/m^, preferably 0.1 to 5.0 g/m^ as 
the amount of the water-soluble polymer. 

[0057] The air-permeability of the sheet can be further reduced by calendering after the surface coating. Therefore 
the air-pemieability of the sheet after the surface coating is controlled by calendering so that tiie alr-pemieability of 
the product can be adjusted witiiin the p rescribed range. When the alr-pemieability of the sheet after the surface coating 
is not more than 600 coresta, it is possible to adjust the ultimate alr-penneabillty to be not more than 200 coresta by 
calendering. 

[0058] The coating mixture may contain ttie water-Insoluble or water-slightly-soluble powder. When the coating layer 
contains water-insoluble or water-slightly-soluble powder, there is advantage that the opacity, the smoothness and the 
printabijity improve. 

[0059] The water-insoluble or water-slightly-soluble powder Is the same powder as that added Into the water-resoh^- 
able base paper in tiie method ( i ) mentioned above, that is, nonmetal inorganic compounds, metals, water-insoluble 
inorganic salt, themnosetting resin powder, themrioplastic resin powder or ttie like, or water-sllghtly-soluble Inorgante 
salt can be employed. 

[O06O] The concrete examples of the water-Insoluble powder are as follows and the powder can be used separately 
or together by selecting at least one from the following powder and can be used together with the water-sllghtly-solubie 
powder mentioned later 

metal oxides such as aluminium oxide, titanium oxide 

carbides such as silicon carbide, boron carbide 

nftrides such as tri-silteon tetra-nitride, boron nitride 

silicate minerals such as mica, feldspar, siltea minerals, clay minerals, synthetic zeolite, natural zeolite 
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titanate compounds such as potassium titanate, barium titanate 

slilcate compounds such as magnesium siilcate 

phosphate compounds such as zinc phosphate 

fine powder of urea resin, fine powder of hoilow styrene-acryiic resin 
[0061 ] The concrete examples of the water-slightiy-soiubie powder are as f oliows and the powder can be used sep- 
arateiy or together by selecting at least one from the following powder and sometimes together with the above-men- 
tioned water-insoluble powder. 

metal hydroxides such as aluminium hydroxide, magnesium .hydroxide 

cart)onate compounds such as calcium carbonate, barium carbonate, magnesium carbonate, zinc carbonate 

sulfate compounds such as barium sulfate, calcium sulfate, strontium sulfate 
[0062] In the case of the surface coating, the blend ratio of ( the water-soluble polymer ) : ( the water-insoluble or 
water-slightly-soluble powder ) Is from 5 : 1 00 to 1 00 : 1 00, preferably from 1 0 : 1 00 to 30 : 1 00. Even though the above 
powder is contained in the coating mixture, the coating amount is from 0.01 to 10 g/nr>2, preferably 0.1 to 5.0 g/rx)^ as 
the amount of the water-soluble polymer in the coating layer. 

[0063] After the surface coating, calendering is canied out as required for improvement of the smoothness or the 
printabllty and decrease of the air-pemneability. 

[0064] When the coating layer, which comprises the water-soluble polymer and the alkaline compound, or the coating 
layer, which comprises the water-soluble polymer, the alkaline compound and the water-insoluble or water-sllghtly- 
soluble powder, is fomned on the surface of the water-resolvable base paper, either of such coating layers is formed 
on the surface of one side of the base paper or on the surfaces of both sides of the base paper. When either of such 
coating layers is formed on the surface of one side of the base paper, no coating layer, the coating layer consisting of 
the water-soluble polymer, or the coating layer, which comprises the water-soluble polymer and the water-insoluble or 
water-slightly-soluble powder, Is fonned on the surface of the other side of the base paper. 

[0065] The above mentioned water-disperslble sheet according to the present invention is suitable for use as filter 
plug wrap or filter Joining paper for filter-tipped cigarettes. 

[0066] It Is preferable that the sheet has an air-pemrieabillty of from 1 to 200 coresta for use as filter plug wrap or 
filter joining paper. The air-penneability is obtained by measuring the amount of airflow passing through 1 cm^ surface 
of a sample at a differential pressure of 100 mm H^O by using a paper pemieabillty meter, but the air-penneabllity of 
less than 1 coresta cannot be measured. Herein, 



1 coresta= 1 cm^ mln'^ cm'^ kPa'^ 

= 1 cm® mln'^ cm*^ (100 mmHgO)'^ x 1/0,98 

[0067] When the alr-penmeability is less than 1 coresta. the air-resistance is measured by using a Oken-type air- 
resistance tester The air-resistance is the indicated value (second/1 00ml) of water column manometer when the pres- 
sured airflows through 10.75 cm^ surface of a sample. 

[0068] The relation between the air-pemieability measured with a paper pemrteabillty meter and the air-resistance 
measured with an Oken type air-resistance tester is Indbated as the following regression equation. 

(alr-pemieabllity) = -0.418 x(air-resistance)+56.85 



[0069] From the above equation , It Is found that th e lager the value of the air-resistance, the lower the alr-penneabllity. 
Further, when the air-pemrieabiiity Is 1 coresta, the air-resistance is 133.6 second/1 00ml, and when the air-resistance 
is more than 1 33.6 second/1 00ml, it Is impossible to measure the air-penneability. On the other hand, It Is impossible 
to measure the alr-reslstance when the air-pemieabillty exceeds 56.85 coresta. Both of the air-penneability and the 
air-resistance are capable of measurement within the following range. 



air-penneability 
air-resistance 



56.85 to 1 (coresta) 

0 to 133.6 (second/1 00ml) 



[0070] For the use as the filter joining paper or the filter plug wrap, the lowest limit of the air-penneabllity of the sheet 
may be 1 or lower ( the air-resistance of 1 33.6 second/1 00ml or higher), and the sheet having approximately zero air- 
penneabllfty can be employed, but the measurable range is, for example, the air-resistance of from 0 to 50000 second/ 
100ml. 
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[0071] In the present invention, the gas-permeability of the water-dispersible sheet Is controtled by the water-dis- 
persible coating layer, so that the sheet can be adjusted to have an air-permeability of not more than 200 coresta 
measured with a paper permeability meter, or to have an air-resistance within the range of 0 to 50000 second/1 00ml 
measured with an Oken type air-resistance tester. 
5 [0072] the filter plug wrap as one of the stuffs for cigarettes Is a sheet for enveloping filter materials, mainly cellulose 
acetate, to fonfi columns. The filterjolning paper Is a sheet used for Joining a cigarette part In which cigarette-paper 
envelopes tobacco, to a filter plug part In which the filter-plug-wrap envelopes filter materials. These stuffs for cigarettes 
should have various properties. 

[0073] The first Is a property for controlling alr-pemieabillty. The amount of air flowing Into filter during smoking can 

10 be Increased by making paper porous mechanically or with laser, or by using paper having high alr-permeablllty, so 
that components In cigarette-smoke, such as tar or nicotine, are diluted, and the amount of the components in cigarette- 
smoke during smoking Is reduced. With respect to the relations between the alr-pemneabilrty or porosity of paper and 
the amount of the components In smoke, various knowledges have been obtained, and then the amount of the com- 
ponents In smoke is controlled In' designs and manufactures of cigarette products. In the prior arts for the water-soluble 

15 paper or the water-resolvable paper, it is Impossible to control the amount of tar and nteotine because the amount of 
air flowing through said papers is over the air-penneabillty obtained by perforating paper, or the alr-pemieabllity of the 
paper Itself is too high. Therefore, the prior arts have defects that It becomes Impossible to make discrimination among 
cigarette products. It is possible to control the amount of components in smoke by using the water-dispersible sheet 
according to the present invention. 

^ [0074] The second property is printablllty requlredf or fitter joining paper. The discrimination among cigarette products 
and the Improvement of product image are attempted with printing patterns on the filter joining paper. Paper produced 
according to the prior arts for the water-soluble paper or the water-resolvable paper is porous and has low smoothness. 
Therefore, various phenomena occur, that Is, ink passes through the paper to the other side during printing and the 
amount of Ink on the surface decreases to result In that the printing merit declines, what is called " strike through or 

25 ink on the printed surface becomes uneven, what Is called " mottling or in the case of printing such as gravure printing, 
the number of missing-dots left out of printing Increases. In contrast, in the present Invention, tiie surface of the base 
paper is coated with a coating mixture containing water-soluble polymer and water, so that the smoothness of the 
surface Is elevated and the above defects during printing can be removed. 

[0075] On account of satisfying these functions and utilizing the present invention concerning a sheet having high 
30 water-dlspersibility, cigarettes witii filters, which is accelerated to be decomposed in natural environment, can be pro- 
vided without losing their commercial values. 

[0076] When the water-dispersible sheet according to the present invention is used as fitter joining paper, the sheet 
is subject to monochrome printing or two to five colors printing by gravure or ftexographic press to be pattemed with 
stripes, logo-marks, a tobacco brand, or a ground design of cork, and then subject to cutting to have the prescribed 
3s width as filter joining paper. When the sheet is used as filter plug wrap, the sheet Is subject to cutting so as to have 
the prescribed width as filter plug wrap. ^ 

[0077] In accordance with the present Invention, sheets having high water-dlsperslblllty and controlled alr-pemnea- 
bllity can be obtained. When filter joining paper or filter plug wrap produced from the sheets of the present Invention, 
they have a property of easily decomposing by rainwater as well as a property of the air-pemneability of the similar 
40 level to the usual filter plug wrap and filter Joining paper used for conventional filter parts of cigarettes. Accordingly, 
when the filter plug wrap and the filter joining paper produced from the sheets of the present Invention are used for 
cigarettes, the cigarette butt thrown away can be easily decomposed by rainwater and then the present invention 
contributes to maintenance and beautification of environment. 

[0078] The following experimental examples Illustrates that when the water-resolvable base paper Is subject to the 
45 surface coating by using a coating mixture comprising water-soluble polymer and an alkaline compound, tiie water- 
disperslblllty of the sheet Is enhanced while the air-permeability of the sheet is controlled. 

[0079] In the following experimental examples, water-dispersion rate, water-dispersion period, gas-pemieability and 
tensile strength are evaluated by tiie methods mentioned below. 

so [water-dispersion rate ] 

|0080] Ten test pieces of 2.5cmx 2.5cm are prepared. Five of them are used as samples for measuring the moisture 
content, and tiie other five pieces are used as test pieces for measuring the water-dispersion rate. The bone dry weight 
of tiie test piece Is calculated from the moisture content by the undemnentioned equation ( I ). 
55 [0081] Next, 200 ml of delonlzed water is poured into a 200 ml beaker, and the above five test pieces for measuring 
the water-dispersion rate are thrown Into the water one after another, while tiie water Is stinred at 600 rpm wltti stinger. 
Atter the prescribed period of stinlng. the content of tfie beaker is filtered tiirough a standard sieve of 1 .7 mm aperture, 
and then, after drying for over 5 hours at a temperature of 1 06 °C, the bone dry weight is measured. The stirring period 
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Is 5 minutes and the water-dispersion rate Is obtained from the undemientioned equation ( II ) . It is evaluated that the 
larger the value of the water-dispersion rate, the higher the water-dlspersibliity. 

The bone dry weight of the test piece = 
(the weight of the test piece) x (the bone dry weight of 
the sample for measuring the moisture content) + (the alr- 
drled weight of the sample for measuring the moisture content) (|) 



The water dispersion rate = 
(the bone dry weight of the test piece - the bone dry 
weight of the residue on the sieve) ( the bone dry 

weight of the test piece) x 100 (II) 

[ water-dispersion period] 

[0082] Five test pieces of 3cmx3cm are prepared. Next, 300 ml of deionized water is poured into a 300 ml beaker, 
and one of the the above five test pieces is thrown into the water, while the water is stirred at 650 rpm with stirrer. The 
period from the time that the test piece is thrown into the water to the time that the test piece is torn off to two pieces 
is measured with a stopwatch, and the average value of the five time measurements is employed as the water-disper- 
sion period. It is evaluated that the shorter the water-dispersion period, the higher the water-dispersibillty. 

[ gas penneability ] 

[0083] The amounts of air-flow passing through 1 cm2 surface of a sample for 1 minute at the differential pressure 
of 100 mm H2O are measured by using a paper penneability meter provided by FILTRONA Co., Ltd (model PPM100). 

[tensile strength] 

[0084] The tensile strength is measured according to JIS P811 3. 
EXPERIIVIENTAL EXAMPLE 1 

[0085] This experimental example illustrates that the air-pemneability becomes lower and the water-dispersion rate 
Improves, as the coating amount is Increased in the case that the surface of the water-resolvable base paper is coated 
with the coating mixture comprising water-soluble polymer and an alkaline compound. 

[0086] Hard-wood bleached kraft pulp, which had a m value of 0.420 and a L/D value of 57.6 as fiber dimensions 
and a water retention value of 77 %. and soft-wood bleached kraft pulp, which had a €/D value of 0.722 and a UD 
value of 79.6 as fiber dimensions and a water retention value of 1 03 %, were subject to beating to the beating degree 
of 450m€ CSF by Canadian standard freeness. 80 parts by weight of the hard-wood bleached kraft pulp and 20 parts 
by weight of the soft-wood bleached kraft pulp were blended, and 95 parts by weight of the resultant blended pulp were 
mixed with 35 parts by weight of powder of calcium cartDonate and 5 parts by weight of powder of titanium dioxide to 
prepare a paper stock, and a water-resolvable base paper having a basis weight of 35 g/m2 was made from the paper 
stock by using a Foudrinler paper machine. 

[0087] Next, the surface of one side of the water-resolvable base paper was coated with a coating mixture, which 
comprised 85 partis by weight of powder of kaollne, 1 5 parts by weight of powder of titanium dioxide, 1 6 parts by weight 
of starch and 105 parts by weight of water, by using a roll coater to prepare a test paper. 

[0088] The surface of the other side of the test paper was coated with a coating mixture, which comprised 8 parts 
by weight of sodium salt of cartDoxymethyl cellulose, 6 parts by weight of sodium carbonate and 94 parts by weight of 
water, by using a blade coater to produce a water-dlsperslble sheet. 

[0089] As for Samples, which differ In the coating amount on the surface coated with the coating mixture comprising 
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the water-soluble polymer and an alkaline compound, the water-dlsperslon rate and the air-jDenrneabi lity were measured 
and the results were shown In Table 1 ( on page 60 ). As can be seen from Table 1 , the water-dlsperslon rate Is enhanced 
and the water-dlspersibllrty improves as the coating amount is Increased. It Is found that as the coating amount is 
Increased, the alr-pemieability becomes lower and can be adjusted to be 200 coresta or lower. 

5 

EXPERIMENTAL EXAMPLE 2 

[0090] In this experimental example, the water-dlspersibllity and the air-pemneablllty were Investigated concerning 
three kinds of sheets made through the impregnation treatment for base paper comprising water-dispersible fibers and 
10 fibrous carboxymethyl cellutose acid. One of the sheets was impregnated with a coating mixture comprising an alkaline 
compound, another was Impregnated with a coating mixture comprising water-soluble polymer and an alkaline com- 
pound, the other was Impregnated with a coating mixture comprising water-soluble polymer, an alkaline compound 
and water-Insoluble or water-slightly-soluble powder. 

[00911 Hard-wood bleached kraft pulp, which had a €/D value of 0.420 and a UD value of 57.6 as fiber dimensions 

is and a water retention value of 77 %, and soft-wood bleached kraft pulp, which had a i/D value of 0.722 and a UD 
value of 79.6 as fiber dimensions and a water retention value of 1 03 %, were subject to beating to the beating degree 
of 230m€ CSF by Canadian standard freeness. 10 parts by weight of fibrous carboxymethyl cellulose acid is mixed 
with 72 parts by weight of the hard-wood bleached kraft pulp and 18 parts by weight of the soft-wood bleached kraft 
pulp to prepare a paper stock, and a base paper having a basis weight of 27 g/m^ was made from the paper stock 

20 according to JIS P8209. 

[0092] Next, three kinds of coating mixtures were prepared. One of the coating mixtures was a 5 % (weight) aqueous 
solution of sodium carbonate, another coating mixture comprised 5 parts by weight of sodium carbonate, 6 parts by 
weight of starch and 89 parts by weight of water, and the other coating mixture comprised 8 parts by weight of sodium 
carbonate, 2.4 parts by weight of calcium carbonate, 9,6 parts by weight of titanium dioxide, 4 parts by weight of starch 

25 and 76 parts by weight of water The above base paper was subject to the impregnation treatment with each of the 
above three coating mixtures respectively, by using a size press apparatus. Then the resultant treated papers were 
finished by means of a super-calendering to produce water-dispersible sheets as samples. As to each sample, the 
coated amounts of the coating mixtures, water-dispersion period and air-permeability were measured and the results 
were shown in Table 2 ( on page 60). 

30 {0093] As can be seen from Table 2, Sannple 8, which was impregnated with the coating mixture comprising water- 
soluble polymer and an alkaline compound, had an almost equal water-dispersibility to that of Sample 7, which was 
impregnated with the coating solution of an alkaline compound, and the alr-pemneability of Sample 8 was lower than 
that of Sample 7. 

[0094] Further, Sample 9, which was impregnated with the coating mixture comprising water-soluble polymer, an 
55 alkaline compound and water-insoluble powder, had an almost equal water-dispersibility to that of Sample 7, which 
impregnated with the coating solution of an alkaline compound, and Sample 9 had an extremely lower air-permeability 
than that of Sample 7. 

[0095] From these results, it is found that when a water-resolvable base paper comprising water-dispersible fibers 
and fibrous carboxymethyl cellulose acid Is subject to an impregnation treatment with a coating mixture containing 
^ water-soluble polymer and an alkaline compound, a sheet having a superior water-dispersibility and a controlled alr- 
pemneabilfty can be obtained. 

[0096] The present invention will hereinafter be explained concretely by the examples, but the present invention is 
not restricted within these examples. The evaluating methods commonly employed In all examples are mentioned 
below. 

45 

[water-dispersion rate ] 

[0097] The water-dispersion rate was measured in the same manner as in the aforementioned Experimental Exam- 
ples, but stining periods were 5 minutes and 20 minutes. 
so [0O98] The water-dispersion rate was measured in Examples 1 to 6 and 9 to 10, In Examples 7 and 8, since the 
water-dispersion rates of almost all of the test pieces were approximately 100 %, it is diffteult to estimate significant 
difference among the samples, and therefore the water-dlsperstbliity was evaluated by only the water-dispersion period. 

[water-dispersion period ] 

55 

[0099] The water-dispersion period Was measured In the same manner as In the aforementioned Experimental Ex- 
amples. The water-dispersion period was measured in all Examples, 
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[ alr-penneability ] 

[0100] The alr-permeabllity was measured In the same manner as in the aforementioned Experimental Examples. 
5 [smoothness] 

[0101] The smoothness was measured according to JAPAN TAPPI No.5, 
[tensile strength] 

10 

[0102] The tensile strength was measured according to JIS P8113. 

[ percentage of weight decrease in continuous rainfall test ] 

15 [0103] Filter parts of cigarettes for Investigation were put In the combined cycle weather meter provided by SUGA 
TESTER Co. , ltd, and after water was supplied continuously for 30 hours, the bone dry weight of the fiiter part was 
measured. 

[0104] The percentage of weight decrease was obtained from the following equation. 

20 

( percentage of weight decrease ) ( % ) = 
(the bone dry weight before rainfall - the bone dry 
2s weight after rainfall) + (the bone dry weight before 

rainfall) x 100 

EXAMPLE 1 

30 

[0105] Hard-wood bleached kraft pulp, which had a eJD value of 0.420 and a 170 value of 57.6 as fiber dimensions 
and a water retention value of 77 %, and soft-wood bleached kraft pulp, which had a €/D value of 0.722 and a L/D 
value of 79.6 as fiber dimensions and a water retention value of 103 %, were subject to beating to the beating degree 
of 450m€ CSF by Canadian standard freeness. A paper stock was prepared by mixing 80 parts by weight of the hard- 

35 wood bleached kraft pulp with 20 parts by weight of the soft-wood bleached kraft pulp, and laboratory paper ( water- 
resolvable base paper ) having a basis weight of 37 g/m^ was made from the paper stock according to JIS P8209. 
[0106] Next, 7.5 parts by sodium carboxymethyl cellulose and 1 .5 parts by weight of sodium hydroxide were mixed 
with water to prepare a coating mixture having a solid concentration of 9 %. This coating mixture was applied at the 
rate of 0.5 g/m^ to the surface of one side of the base paper with a blade coater. Then, the coated base paper was 

40 finished by means of a super-calendering under a nip pressure of 175 Kg/cm at a calender-roll temperature of 90 *C 
to produce a calendered sheet. 

[0107] For the resultant calendered sheet, iair-pemrieability, water-dispersion rate ( stirring period : 5 minutes, 20 
minutes ), water-dispersion period, smoothness and tensile strength were measured. As to the one-side coated sheet 
( sample No.1-1 ) the air-pemneability was 128 coresta, the water-dispersion rate ( 5 minutes, 20 minutes ) was 47.5 
45 %, 68.6 % respectively, the water-dispersion period was 36 seconds. From these results, it is found that a water- 
dlspersible sheet having a low air-penDeabiiity and a superior water-dispersibility can be obtained. Further, this sheet 
had a tensile strength of 2.27 kgf and a smoothness of 1 12 second/1 OmI. Therefore, this sheet had properties suitable 
for use as fiiter joining paper or filter plug wrap for cigarettes. 

so EXAMPLE 2 

[0108] 80 parts by weight of hard-wood bleached kraft pulp, which had a €/D value of 0.420 and a L/D value of 57.6 
as fiber dimensions and a water retention value of 77 % at the time before beating, and 20 parts by weight of soft- 
wood bleached kraft pulp, which had a €/D value of 0.722 and a L/D value of 79.6 as fiber dimensions and a water 
55 retention value of 1 03 % at the time before beating, were blended. The blended wood pulp was subject to beating to 
the prescribed beating degrees respectively shown in Table 3 ( on page 61 ). Paper stocks were prepared by mixing 
powder of calcium carbonate with the blended wood pulp In the blend ratios shown in Table 3, and water-resolvable 
base papers were made by using a Fourdrinier paper machine. 
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[0109] Next, coating mixtures shown in Table 3 were applied to each surface of one side or both sides of these base 
papers with a roll coater to fomri coating layers. Then; the coated base papers were finished by means of a super- 
calendering under a nip pressure of 1 75 Kg/cm at a calender-roll temperature of GCC to produce calendered sheets. 
[01 10] For the resultant calendered sheets (sample No. 2-1 to No.2-5), alr-penmeabilfty» water-dlsperslon rate 
5 ( stirring period : 5 minutes, 20 minutes ), water-dlsperslon period, smootiiness and tensile strength were measured 
and the results were shown In Table 3. 

[0111] With regard to the compositions or the combinations of the water-dlspersible layers fomied on the surfaces 
of one side or both sides of the base papers, Sample 2-1 had one-sid(B<Joatlng of a coating layer comprising water- 
soluble polymer and an alkaline compound, Sample 2-2 had botfi-sldeKJoating in which a coating layer comprising 

10 water-soluble polymer and an alkaline compound Is f omned on one side and a coating layer consisting of water-soluble 
polymer Is fomned on the other side, Sample 2-3 had both-slde^atlng in whfoh coating layers comprising water-soluble 
polymer and an alkaline compound were fonned on both sides, Samples 2-4 or 2-5 had both-side-coating In which a 
coating layer comprising water-soluble polymer and an alkaline compound is fonned on one side and a coating layer 
comprising water-soluble polymer and water-Insoluble powder is fomried on the other side. 

15 [0112] As can be seen from Table 3, any sample had an alr-penneability of less than 200 coresta and a superior 
water-dlspersibilfty, and further, both of the tensile strength and the smoothness of any sample were suitable values 
for use as filter joining paper or filter plug wrap for cigarettes. 

EXAMPLES 

20 

[0113] Hard-wood bleached kraft pulp, which had a m value of 0.420 and a LTD value of 57.6 as fiber dimensions 
and a water retention value of 77 %, and soft-wood bleached kraft pulp, which had a £/D value of 0.722 and a LTD 
value of 79.6 as fiber dimensions and a water retention value of 103 %, were subject to beating to the beating degree 
of 450m€ CSF by Canadian standard f reeness. A paper stock was prepared by mixing 80 parts by weight of the hard- 

25 wood bleached kraft pulp with 20 parts by weight of the soft-wood bleached kraft pulp, and laboratory paper 
( handsheet ) having a basis weight of 37 gAn^ was made from tiie paper stock according to JIS P8209. 
[01 1 4] Sodium cariDonate was used as tiie alkaline compound to prepare an aqueous alkaline solution, and sodium 
cartjoxymethyl cellulose as a water-soluble polymer having compatibility with said solution was added to said solution. 
[0115] The blend percentage of ( alkaline compound) : ( sodium carboxymetiiyl cellulose ) was 1 : 2^5 by weight, 

so and the solid concentration was 0.7 % by weight. The above laboratory paper was subject to alkaline Impregnation 
treatment wrth the above aqueous alkaline solutions by using a size-press apparatus to make water-resohrable base 
papers impregnated with alkali. The amount of alkaline compound absorbed in the base paper was 0.08 g/rrr^. 
[01 1 6] Next. 7.5 parts by sodium cariboxymethyl cellulose and 1 .5 parts by weight of sodium hydroxide were mixed 
with water to prepare a coating mixture having a solid concentration of 9 %. This coating mixture was applied at the 

35 rate of 0.5 g/m^ to the surface of one side of the base paper wltii a blade coater. Then, the coated base paper was 
finished by means of a super-calendering under a nip pressure of 175 Kg/cm at a calender-roll temperature of 90 *C 
to produce a calendered sheet. 

[0117] For the resultant calendered sheet, air-penmeability, water-dlsperslon rate ( stirring period : 6 minutes, 20 
minutes ), water-dlsperslon period, smootiiness and tensile strength were measured. The resultant calendered sheet 
40 ( sample No.3-1 ) had an air-permeablllty of 122 coresta, water-dispersion rates ( 5 minutes, 20 minutes ) of 46.5 % 
and 72.6 % respectively, a water-dispersion period of 24 seconds. From these results. It Is found that a water-dlspersible 
sheet having a low alr-penneability and a superior water-dlsperslbility can be obtained. Further, this sheet had a tensile 
strength of 2.18 kgf and a smootiiness of 119 second/1 0ml. Therefore, tills sheet had properties suitable for use as 
filter joining paper or filler plug wrap for cigarettes. 

45 

EXAMPLE 4 

[0118] Hard-wood bleached kraft pulp, which had a m value of 0.420 and a LTD value of 57.6 as fiber dimensions 
and a water retention value of 77 %, and soft-wood bleached kraft pulp, which had a €/D value of 0.722 and a UD 

so value of 79.6 as fiber dimensions and a water retention value of 103 %, were subject to beating to the beating degree 
of 450m^ CSF by Canadian standard freeness. A paper stock was prepared by mixing 80 parts by weight of the hard- 
wood bleached kraft pulp, 20 parts by weight of the soft-wood bleached kraft pulp and 1 00 parts by weight of powder 
of calcium cariDonate, and then laboratory paper (handsheet) having a basis weight of 37 g/m2 was made from the 
paper stock according to JIS P8209. 

55 [01 1 9] The water-resolvable base paper was made ttirough an alkaline impregnation treatinent In the same manner 
as In Example 3. Next, 0.5 parts by weight of sodium cariaoxymetiiyl cellulose and 1.0 parts by weight of sodium 
hydroxide were mixed witti water to prepare a coating mixture having a solid concentration of 6 % by weight. The 
resultant coating mixture was applied at the rate of 0.5 g/m^ to the surface of one side of the base paper by using a 
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blade coaler. Then, the coated base paper was finished by means of a super-calendering under a nip pressure of 1 75 
Kg/cm at a calender-roll temperature of 90 '^C to produce a calendered sheet. 

[0120] For the resultant calendered sheet, alr-penneablllty, water-dlsperslon rate (stining period : 6 minutes, 20 
minutes ), water-dispersion period, smoothness and tensile strength were measured. The resultant calendered sheet 
( sample No.4-1 ) had an air-penneabllity of 130 coresta, water-dlsperslon rate ( 5 minutes, 20 minutes) of 66.8 %, 
73.6 %, and a water-dlsperslon period of 20 second. From these results, it is found that a water-dlspereibie sheet 
having a low alr-pemieabiilty and a superior water-dlsperslblilty can be obtained. Further, this sheet had a tensile 
strength of 1 .72 kgf and a smoothness of 129 second/1 Omi. Therefore, this sheet had properties suitable for use as 
filter Joining paper or filter plug wrap for cigarettes. 

EXAMPLE 5 

[0121] Hard-wood bleached kraft pulp, which had a €/D value of 0.330 and a UD value of 56.B as fiber dimensions 
and a water retention value of 93 %, and soft-wood bleached kraft pulp, which had a €/D value of 0.722 and a UD 
value of 79.6 as fiber dimensions and a water retention value of 103 %. were subject to beating to the beating degree 
of 430m€ CSF by Canadian standard freeness. The hard-wood bleached kraft pulp and the soft-wood bleached kraft 
pulp were blended In the ratio of 60 % : 40 % ( weight ). 95 parts by weight of the resultant t)lended wood pulp were 
mixed with 5 parts by weight of sodium salt of fibrous carboxymethyl cellulose ( a degree of substitution : 0.43 ) to 
prepare a paper stock. Laboratory paper (handsheet) having a basis weight of 29 g/rr^ was made from the paper stock 
according to J IS P8209. 

[0122] Next, the coating mixture, whbh comprised 2 parts by weight of sodium salt of carboxymethyl cellulose, 3 
parts by weight of sodium carbonate and 57.5 parts by weight of water, was applied at the rate of 1 .5 g/rrfi to the surface 
of one side of the base paper by using a blade coater. Then, the coated base paper was finished by means of a super- 
calendering in the same manner as in Example 4 to produce a calendered sheet ( Sample No.5-1). 
[0123] Besides, the coating mixture, which comprised 4 parts by weight of sodium cariboxymethyl cellulose, 9 parts 
by weight of sodium carbonate and 90 parts by weight of water, was applied at the rate of 0.5 gfrrfi to the surface of 
orie side of the base paper by using a blade coater, and the coating mixture, which comprised 19 parts by weight of 
starch, 70 parts by weight of kaoline, 30 parts by weight of titanium dioxide and 101 parts by weight of water, was 
applied at the rate of 4.5 g/m^ to the surface of the other side of the base paper by using a blade coater. Then, the 
resultant both-side-coated paper was finished by means of a super-calendering in the same manner as in Example 4 
to produce a calendered sheet ( Sample No.5-2), whteh had a coating layer comprising water-soluble polymer and an 
alkaline compound on one side thereof. 

[0124] For the resultant calendered sheets, air-pemneability, water-dispersion rate ( stirring period : 5 minutes, 20 
minutes ), water-dispersion period, smoothness and tensile strength were measured. As to the one-side-coated sheet 
( Sample No.5-1 ) or the both-side-coated sheet ( Sample No.5-2 ) respectively, the air-pemneabllity was 1 55 coresta 
or 11 0 coresta, the water-dispersion rate ( stirring period : 5 minutes ) was 45.9 % or 43.8 %, the water-dispersion rate 
( stirring period : 20 minutes ) was 76.6 % or 68.2 %, the water-dispersion period was 26 seconds or 26 seconds. 
Consequently, It is found that water-disperslble sheets having a low alr-pemieabiiity and a superior water-dispersiblllty 
can be obtained. Further, the tensile strength was 1.72 kgf or 1.88 kgf and the smoothness was 119 second/1 0ml or 
214 second/IOml. Therefore, these sheets had properties suitable for use as filter joining paper or filter plug wrap for 
cigarettes. 

EXAMPLE 6 

[0125] Hard-wood bleached kraft pulp, which had a €/D value of 0.420 and a UD value of 57.6 as fiber dimensions 
and a water retention value of 77 % at the time before beating, and soft-wood bleached kraft pulp, which had a €/D 
value of 0.722 and a UD value of 79.6 as fiber dimensions and a water retention value of 103 % at the time before 
beating, were blended In the ratio of 80 % : 20 % ( weight ), and the resultant blended wood pulp was subject to beating 
to the beating degrees shown in Table 4 ( on page 62 ). 95 parts by weight of the resultant blended wood pulp were 
mixed with 5 parts by weight of sodium salt of fibrous carisoxymethyl cellulose ( a degree of substitution : 0.43 ) and 
powders of calcium cart)onate and titanium dioxide to prepare paper stocks. The blend ratios of calcium cartDonate 
and titanium dioxide in the paper stocks were shown in Table 4 as Samples No.6-1 to No.6-6. Water-resolvable base 
papers of Samples No.6-1 to No.6-6 were made from the paper stocks by using a Fourdrinier paper machine. 
[0126] Next, the coating mixtures shown In Table 4 were applied to each surface of one side or both sides of the 
base papers with a roll coater. Then, the coated base papers were finished by means of a super-calendering under a 
nip pressure of 175 Kg/cm at a calender-roll temperature of 90 **C to produce calendered sheets. 
[0127] Besides, as Sample No,6-7. the following sample was produced. That is, hard-wood bleached kraft pulp, 
which had a £/D value of 0.479 and a UD value of 36.3 as fiber dimensions and a water retention value of 94.6 % at 
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the time before beating, and soft-wood bleached kraft pulp, which had a €/D value of 0.722 and a L/D value of 79.6 as 
fiber dimensions and a water retention value of 1 03 % at the time before beating, were blended In the mtlo of 80 % : 
20 % ( weight ), and the resultant blended wood pulps were subject to beating to the beating degrees of 420 ml CSF 
by Canadian standard freeness. 96 parts by weight of the resultant blended wood pulp were mixed with 5 parts by 
weight of sodium salt of fibrous carboxymethyl cellulose ( a degree of substitution : 0.43 ) and 22 parts by weight of 
powder of calcium carbonate to prepare a paper stoclc. The water-resolvable base paper was made from the paper 
stock and coated with the coating mixture shown In Table 4. then also finished by mear)s of a super-calendering to 
produce a calendered sheet. 

[0128] For the resuitarit calendered sheets (sample No. 6-1 to No.6-7), alr-penmeablllty, water-dispersion rate 
( stirring period : 6 minutes, 20 minutes ), water-dispersion period, smoothness and tensile strength were measured 
and the results were shown in Table 4. As can be seen from Table 4, any sample had a low air-permeabilrty and a 
superior water-dispersibility, regardless of the compositions or combinations of the water-disperslble coating layers on 
one side or both sides of the base papers. Further, any sample had sufficient tensile strength, and the smoothness 
was improved by calendering. Therefore any sample had properties suitable for use as filter joining paper or filter plug 
wrap for cigarettes. 

EXAI^PLE 7 

[01 29] Hard-wood bleached kraft pulp, which had a €/D value of 0.420 and a 170 value of 57.6 as fiber dimensions 
and a water retention value of 77 %, and soft-wood bleached kraft pulp, which had a €/D value of 0.722 and a UD 
value of 79.6 as fiber dimensions and a water retention value of 103 %, were subject to beating to the beating degree 
of 500m€ CSF by Canadian standard freeness. A paper stock was prepared by mixing 15 parts by weight of fibrous 
carboxymethyl cellulose acid ( a degree of substitution of 0.43 ) with 51 parts by weight of the hard-wood bleached 
kraft pulp and 34 parts by weight of the soft-wood bleached kraft pulp, and laboratory paper (handsheet) having a basis 
weight of 36.6 g/m^ was made from the paper stock according to JIS P8209. Then, an aqueous sodium carbonate 
solution having a concentration of 5 % by weight was applied to the base paper by using a size press apparatus to 
obtain a water-resolvable base paper Impregnated with alkali having a basis weight of 37.6 g/rr^ 
[0130] Next, a coating mixture, whteh comprised 1 9 parts by weight of starch, 70 parts by weight of kaoline. 30 parts 
by weight of titanium dioxide and 101 parts by weight of water, was applied at the rate of 7.0 g/m2 to the surface of 
one side of the base paper by using a blade coater. To the surface of the other side of the base paper, a coating mixture, 
which comprised 4 parts by weight of sodium salt of cariaoxymettiyl cellulose, 9 parts by weight of sodium carbonate 
and 90 parts by weight of water, was applied at the rate of 0.5 gfm^ by using a blade coater. Then, the both-slde-coated 
base paper was finished by means of a super-calendering in the same manner as In Example 4 to produce a calendered 
sheet (Sample No.7-1 ). 

[0131] For the resultant calendered sheet, air-permeabiiity, water-dispersion period, smoothness andtenslle strength 
were measured. The resultant calendered sheet ( sample No.7-1 ) had an alr-pemrieablllty of 1 93 coresta and a water- 
dispersion period of 12 second. From these results, It is found that a water-dispersible sheet having a low alr-perme- 
ability and a superior water-dispersibillty can be obtained. Further, this sheet had a tensile strength of 2.58 kgf and a 
smoothness of 245 second/1 OmL Therefore, this sheet had properties suitable for use as filter joining paper or filter 
ptug wrap for cigarettes. 

EXAMPLE 8 

[0132] Hard-wood bleached kraft pulp, which had a e/D value of 0.420 and a L/D value of 57.6 as fiber dimensions 
and a water retention value of 77 %, and soft-wood bleached kraft pulp, which had a e/D value of 0.722 and a L/D 
value of 79.6 as fiber dimensions and a water retention value of 1 03 %, were subject to beating to the beating degree 
of 500m€ CSF by Canadian standard freeness. 60 parts by weight of the hard-wood bleached kraft pulp and 40 parts 
by weight of the soft-wood bleached kraft pulp were blended. Further fibrous cari^oxymethyl cellulose acid ( a degree 
of substitution of 0.43 ) and powder of calcium cart)onate were mixed with the blended wood pulp in the ratios shown 
in Table 5 ( on page 63 ) to prepare paper stocks. Then, laboratory papers (handsheets) having a basis weight of 36 
g/m2 were made from the paper stocks according to JIS P8209. 

[01 33] An aqueous sodium carisonate solution having a concentration of 6 % by weight was applied to the laboratory 
papers by using a size press apparatus to obtain water-resolvable base papers impregnated with alkali having a basis 
weight of 38 g/m^. 

[0134] Next, a coating mixture, whteh comprised 1 9 parts by weight of starch, 70 parts by weight of kaoline, 30 parts 
by weight of titanium dioxide and 101 parts by weight of water, was applied at the rate of 6.5 g/m^ to the surface of 
one side of each base paper by using a blade coater. To the surface of the other side of each base paper, a coating 
mbrture shown in Table 5 was applied by using a roll coater Then, the both-slde-coated base papers were finished by 
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means of a supor-calenclering under a nip pressure of 175 Kg/cm at a calender-roll temperature of 90*C to produce 
calendered sheets. 

[0135] For the resultant calendered sheets (sample No. 8-1 and No.8-2 ), alr-pemieabllrty, water-dispersion period, 
smoothness and tensile strength were measured and the results were shown In Table 5. As can be seen from Table 
6 , any sample had an alr-penneabillty of the level suitable for use as filter joining paper or filter plug wrap for cigarette, 
and because the water-dispersion period was short as about 10 seconds, it is found that the water-dispersible sheets 
having a low air-permeability and a superior water-dlspersibility can be obtained. Further, any sample had a sufficient 
tensile strength, and the smoothness was Improved by calendering. Therefore these sheets had properties suitable 
for use as filter Joining paper or filter plug wrap for cigarettes. 

EXAMPLE 1 1 (for cigarettes) 

[01 36] The sheet of sample No.2^5 in Example 2. the sheet of sample No.6-3 in Example 6 and the sheet of sample 
No.7-1 In Example 7, differing in the water-disperslbility and the air-penneability, were cut Into the standard size of 
width to be filter joining paper. 

[0137] Besides, to obtain a sample having higher alr-penneabillty, the water-resolvable base paper corresponding 
to that of sample No.6-3 in Example 6 was employed without coating layers, and It was subject to super-calendering 
under a nip pressure of 1 75 Kg/cm at a calender-roll temperature of 90*0 to produce a calendered sheet. This calen- 
dered sheet had an alr-penneabillty of 282 coresta and was cut into the standard size of width to be filter joining paper 
( sample No. 11 -1 ) in the same way as mentioned above. 

{0138] Further, the sheet of sample No.6-1 in Example 6 was cut Into the standard size of width to be filter plug warp. 
[0139] For a comparative example, a sheet fonned and calendered by a usual method for paper making were used 
as filter joining paper and filter plug wrap. That is, hard-wood bleached kraft pulp, which had a €JD value of 0.530 and 
a LTD value of 55.3 as fiber dimensions and a water retention value of 1 1 6 %, and soft-wood bleached kraft pulp, whteh 
had a m> value of 0.786 and a LTD value of 77.6 as fiber dimensions and a water retention value of 91 .6 %, were 
subject to beating to the beating degree of 80 m€ CSF by Caniadian standard freeness. The hard-wood bleached kraft 
pulp and the soft-wood bleached kraft pulp were blended in the ratio of 50 % : 50 % ( weight ), and 100 parts by weight 
of the resultant blended wood pulp were mixed with 30 parts by weight of powder of calcium carbonate to prepare a 
paper stock. Body paper (web paper) for filter joining paper having a basis weight of 37 g/m^ and body paper (web 
paper) forfilterplugwrap having a basis weight of 27 gfm^ were made from the above paper stock by using a Fourdrinier 
paper machine. Then, these body papers without coating were finished by means of a super-calendering under a nip 
pressure of 1 75 Kg/cm at a calender-roll temperature of 90**C to produce calendered sheets. These calendered sheets 
were cut into the standard sizes to provide comparative filter joining paper ( sample No. 11 -2 ) and comparative filter 
plug wrap ( sample No.1 1-3 ). 

[0140] The filter plug wraps ( sample No. 6-1 and No. 11 -3 ) were used to wrap acetate tow to fonn a filter tip for a 
cigarette in the same manner as in the case of usual f lltertips for cigarettes. This process for making filter was favorable, 
and there was no problem occurred on paper qualities. 

[0141 ] Further, five kinds of filter-tipped cigarettes were produced by way of experiment by combining the filter tips 
made as mentioned above and cigarette rods formed of one kind of tobacco wrapped with cigarette paper, by using 
filter Joining papers ( samples Nos, 2-5, 6-3, 7-1 and 11-1 ) shown in Table 8 (on page 66 ). The process for making 
these samples were favorable, and there was no problem on paper qualities. 

[0142] With respect to these filter-tipped cigarettes, the draw resistance in cigarette, the contents of components 
(tar, nicotine) in smoke and the number of smoking times were measured according to TIJO (Japan Tobacco 
Association ) and the filter-tipped cigarettes underwent the continues rainfall tests by using a combined cycle weather 
meter. The results were shown In Table 8. 

[0143] Cigarettes of trial products Nos. B. C, D and E, which were produced by using the water-dispersible sheet as 
the filter joining paper and the filter plug wrap, exhibit good results of high percentages of weight decrease by the 
combined cycle weather meters as compared with comparative trial product No. A. In the visual observation, the trial 
product No, A hardly changed, in contrast, the filter using the water-dispersible sheet began to decompose immediately 
after it undenvent the test, and after 30 hours only a portion of the filter joining paper and a portion of the filter plug 
wrap remained. 

[01 44] Further, the contents of components in smoke in the cases of trial products Nos. 8, C and D changed little as 
compared with the case of trial product No.A. but the content of the component in smoke in the case of trial product 
No.E considenably decreased. 

[01 45] It can be concluded that trial products Nos. B, C and D produced by using the water-dispersible sheet in which 
the air-permeability is controlled are suitable for use as staffs for cigarettes because these trial products had good 
water-dlsperslbillty and the contents of the components in smoke scarcely changed. However, it can be concluded that 
the water-dispersible sheet having an air-penneability exceeding 200 coresta as sample No. E is not suitable for use 
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88 a staff for cigarettes since the contents of the components fn smoke decrease exceedingly. 

TABLE 1 



10 



sample No. 


amount of water-soluble 
polymer coated 


amount of alkaline 
compound coated 


water-dispersion rate 


air penneabiiity 




g/m2 


g/m2 


% 


coresta 


1 


0 


0 


14.7 


203 


2 


0.5 


0.4 


30.5 


198 


3 


1.1 


0.9 


36.1 


167 


4 




1.2 


43.7 


133 


5 


2.1 


1.5 


42.9 


132 


6 


2.6 


2.07 


46.1 


66 



TABLE 2 



sample No. 


amount of 

water 

soluble 

polynner 

coated 


amount of 
water 

Insoluble or 

water s 

lightly 

soluble 

powder 

coated 


amount of 
alkaline 
compound 
coated 


water 

dispersion rate 


water disper 
slon period 


air 

pemneability 


g/hi2 




g^m2 


% 


second 


coresta 


7 


0 


0 


1.5 


46.4 


29 


176 


8 


1.8 


0 


1.6 


46.1 


23 


136 


9 


1.0 


3.1 


2.0 


46.4 


16 


22 



35 

TABLE 3 



sampie No. 


2-1 


2:2 


2-3 


2-4 


2-5 


beating degree of wood pulp (ml CSF) 


440 


440 


440 


440 


370 


CaC03 (parts by weight) 


30 


' 30 


30 


15 


10 


basis weight of water-resolvable base paper ( g/m^ ) 


37 


37 


37 


37 


31 


coating iayer on one side 


coating amount (g/m^) 


0 


0.5 


0.5 


5.0 


4.5 


starch (parts by weight) 


0 


0 


0 


20 


20 


kaollne (parts by weight) 


0 


0 


0 


70 


100 


7102 (parts by weight) 


0 


0 


0 


30 


0 


NaCOg (parts by weight) 


0 


0 


6 


0 


0 


CMC (parts by weight) 


0 


5 


5 


0 


0 


NaOH (parts by weight) 


0 


0 


1 


0 


0 


coating iayer on the other side 


coating amount (g/nn^) 


0.5 


0.5 


0.5 


1.0 


0.6 


starch (parts by weight) 


0 


0 


0 


0 


0 



17 



EP 0758 695 B1 

TABLES (continued) 





sample No. 


2-1 


2-2 


2-3 


2-4 


2-5 






coating layer on the other side 






kaoline (parts by weight) 


0 


0 


0 


0 


0 






TIO2 (parts by weight) 


0 


0 


0 


0 


0 






NaCOa (parts by weight) 


0 


0 


0 


9 


9 






CMC (parts by weight) 


5 


5 


5 


4 


4 






NaOH (parts by weight) 


1 


1 


1 


0 


0 






sheet calendered after coating 






basis weight (g/m2) 


37.5 


38.0 


38.0 


43.0 


36.0 






air-pemieabillty (coresta) 


93 


86 


83 


75 


75 






water-dispersion rate 
(stirring period 5 min.) % 
(stimng period 20 mIn.) % 


63.0 
71.4 


44.8 
68.9 


54.6 
72.7 


35.3 
65.7 


47.3 
65.9 






water-dispersion period(sec) 


20 


25 


19 


46 


45 






tensile strength (kgf) 


1.62 


1.85 


1.89 


2.60 


2.43 






smoothness sec/IOmI 


135 


134 


146 


151 


106 








TABLE 4 














sample No. 


6-1 


6-2 


6-3 


6-4 


6-5 


6-6 


6-7 


beating degree of wood pulp (ml CSF) 


440 


440 


370 


450 


440 


440 


420 


CaCOg (parts by weight) 


30 


30 


30 


15 


30 


30 


22 


TlOg (parts by weight) 


5 


5 


0 


0 


5 


5 


0 


basis weight of waterresolvabie base paper ( g/m^ ) 


38 


38 


29 


40 


35 


35 


41 


coating layer on one side 


coating amount {g/rrfi) 


0 


4.8 


6.0 


6.0 


5.0 


3.0 


5.0 


starch (parts by weight) 


0 


16 


22 


25 


20 


20 


22.5 


kaoline (parts by weight) 


0 


70 


85 


50 


70 


70 


100 


TIO2 (parts by weight) 


0 


30 


15 


50 


30 


30 


0 


NaCOg (parts by weight) 


0 


0 


0 


0 


16 


16 


0 


coating layer on the other side 


coating amount (g/m^) 


0.6 


0.6 


0.4 


0.5 


0.6 


3.0 


0.8 


starch (parts by weight) 


0 


0 


0 


0 


0 


16 


0 


kaoline (parts by weight) 


0 


0 


0 


0 


0 


70 


0 


TIO2 (parts by weight) 


0 


0 


0 


0 


0 


30 


0 


NaCOs (parts by weight) 


9 


9 


9 


0 


9 


16 


9 


CMC (parts by weight) 


8 


8 


4 ' 


7.5 


8 


0 


4 


NaOH (parts by weight) 


0 


0 


0 


1.5 


0 


0 


0 


sheet calendered after coating 


basis weight (g/m^) 


38.6 


43.4 


34,4 


45.5 


40.6 


41.0 


46.8 
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TABLE 4 (continued) . 



sample No. 


6-1 


6-2 


6-3 


6-4 


6-5 


6-6 


6-7 


sheet calendered after coating 


alr-permeabilfty (coresta) 


169 


77 


109 


19 


164 


142 


14 


water-dlsperslon rate 
(stining period 5 min.) % . 
(stining period 20 min.) % 


57.5 
68.5 


57.4 
69.4 


50.8 
65.3 


29.1 
48,1 


56.5 
61.2 


57.0 
64.3 


58.3 
71.5 


water-dlspersIon perlod(sec) 


14 


17 


24 


76 


21 


22 


28 


tensile strength (kgf) 


1.70 


2.64 


2.40 


4.41 


2.64 


2.32 


2.66 


smoothness sec/I 0ml 


110 


119 


192 


174 


137 


207 


318 
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TABLES 





sample No. 


8-1 


8-2 


20 


wood pulp (parts by weight) 


95 


90 




fibrous CMC-H (parts by weight) 


6 


10 




CaCOg (parts by weight) 


30 


30 




TiOg (parts by weight) 


5 


5 


25 


basis weight of water-resolvable base paper ( g/rr^ ) 


36 


36 




coating layer on one side 




coating amount (g/m^) 


6.5 


5.5 


30 


starch (parts by weight) 


19 


19 




kaoiine (parts by weight) 


70 


70 




TIO2 (parts by weight) 


30 


30 




coating layer on the other side 


35 


coating amount (g/nr>2) 


0.6 


0.5 




NaC03 (parts by weight) 


9 


0 




CMC (parts by weight) 


4 


7.5 


40 


NaOH (parts by weight) 


0 


1.5 




sheet calendered after coating 




basis weight (g/m^) 


45.0 


46.0 


45 


air-permeability (coresta) 


112 


122 


water-dispersion rate 
(stining period 5 min.) % 
(stinging period 20 min.) % 








water-dispersion period(sec) 


9 


10 ' 


50 


tensile strength (kgf) 


2.66 


2.68 




smoothness (sec/1 Omi) 


248 


287 



55 
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5 



10 



15 



20 



30 



35 



40 



45 



percentage 
of weight 
decrease 
after 
30 hours 


5. 1 
2 6.5 

2 8.8 

3 4.2 
2 7.4 


numer 
of 

smoking 
times 

times 


ca cQ to 

<0 CO <0 CO t* 


components in 
smoke 


nicotine 

mg per 1 
product 


0 . 9 4 
0.9 2 
0 . 9 2 
0.9 0 
0.7 7 


tar 

mg per 1 
product 


00 CO lO 

O O O O 00 


draH 

resistance 
of 

product 


OO *^ lO O 00 
CO CO CO CO * 


filter plug wrap 


air 
perme- 
ability 
coresta 


o> o> o> 

CO CO CO CO 
T-H tH *-H y-i 


sample 
No. 


CO 1-H ^ 1-1 «-l 

i 1 1 1 1 

^O \0 O 


filter joining 
paper 


air 
perme- 
ability 
coresta 


lO in C7> CO CO 

O 0> CO 


sample 
No, 


CO in CO 1-H t-H 

1 1 1 t i 

T- (VJ \o c*- «- 


trial 

product 

No- 


< W O Q W 



Claims 

55 1. A water-dispersible sheet comprising 

(1 ) a water-resolvable base paper made from fibrous raw materials containing water-dispersible fibers, and 

(2) a water-dlsperslble coating layer fomned on the surface of at least one side of eald base paper; 
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characterised In that said water-disperslble fibers have fiber dimensions of a l/D value of 0.50 or lower and a U 
D value of 60 or lower and a water-retention value of 95% or lower, and said water-dispersible coating layer com- 
prises water-soluble polymer and an alkaline compound which is selected from the group consisting of hydroxides 
of alkali metals, caitonat&s and hydrogencarbonates of alkali metals, phosphates and hydrogenphosphates of 
alkali metals and amines, the blend ratio of said water-soluble polymer to said alkaline compound being from 1 00: 
1 to 100:10000, said sheet having an alr-pemneablllty of not more than 200 coresta. 

2. A water-disperslble sheet as claimed in claim 1 , wherein said water-resolvable base paper is made from fibrous 
raw materials mixed with water-insoluble or water-slightly-soluble powder 

3. A water-disperslble sheet as claimed In any one of claims 1 to 2, wherein said water-resolvable base paper Is 
made from fibrous raw materials mixed with salt of fibrous carboxymethyi cellulose or salt of fibrous carboxyethyl 
cellulose. 

4. A water-disperslble sheet as claimed in any one of claims 1 to 3, wherein an alkali impregnation treatment is carried 
out on a paper web formed from said fibrous raw materials to make said water-resolvable base paper. 

5. A water-disperslble sheet as claimed in claim 1, wherein said fibrous raw materials contains water dispersible 
fibers and fibrous carboxymethyi cellulose acid or fibrous carboxyethyl cellulose acid, the blend percentage of said 
fibrous carboxymethyi cellulose acid or fibrous carboxyethyl cellulose acid is from 1 to 50% (weight) of the whole 
amount of said fibrous raw material, and an alkali Impregnation treatment Is carried out on a paper web formed 
from said fibrous raw materials to make said water-resolvable base paper 

6. A water-disperslble sheet as claimed In any one of claims 1 to 5, wherein the water-disperslble coating layer 
comprises the water-soluble polymer, the alkaline compound and water-insoluble or water-slightly-soluble powder. 

7. A filter-tipped cigarette, wherein the sheet specified in claim 1 to 6 Is used as filter plug wrap. 

8. A filter-tipped cigarette, wherein the sheet specified in claim 1 to 6 Is used as filter joining paper 



Patentansprache 

1 . Wasserdisperglerbares Biatt, aufweisend: 

(1) in Wasser auflosbares Rohpapier, hergesteilt aus faserigen Rohstoffen, die wasserdispergierbare Fasem 
enthalten, und 

(2) eine wasserdispergierbare Deckschicht, die auf der Oberfiache mindestens einer Seite des Rohpapiers 
erzeugtwird; 

dadurch gekennzelchnet, dass die wasserdispergierfoaren Fasem Faserabmessungen eines t/D-Wertes 
von 0,60 Oder Weiner und elnen L/D-Wert von 60 Oder kieiner haben und ein Wassenxickhalteyennogen von 95% 
Oder kieiner, wobel die wasserdispergierbare Deckschicht eln wasseriosliches Polymer aufweist und eine Alkall- 
metailverblndung, die ausgewShlt 1st aus der Gruppe, bestehend aus Hydroxiden von Alkallmetallen, Carbonaten 
und Hydrogencarbonaten von Aikaiimetallen, Phosphaten und Hydrogenphosphaten von Alkallmetallen und Aml- 
nen, wobel d^s Mlschverhflltnls des wasserldsiichen Polymers zu der Alkaiimetailveitlndung 1 00:1 bis 1 00:1 0.000 
betrSgt; 

welches Blatt eine Luftdurchiassigkeit von nicht mehr als 200 Coresta hat. 

2. Wasserdisperglerbares Biatt nach Anspmch 1 , bei welchem das in Wasser aufiosbare Rohpapier hergesteilt wird 
aus faserigen Rohstoffen, gemischt mlt wasserunldslichem oder in Wasser gering loslichem Pulver. 

3. Wasserdisperglerbares Blatt nach einem der AnsprQche 1 bis 2, be! welchem das in Wasser aufiosbare Rohpapier 
hergesteilt wird aus faserigen Rohstoffen. gemischt mlt Salz von faseriger Carboxymethylcellulose Oder Saiz von 
faseriger Carboxyethylcelluiose. 

4. Wasserdisperglerbares Blatt nach einem der Ansprtiche 1 bis 3, bei wetohem eine alkallsche ImprSgnlerungsbe- 
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handlung auf einer Papierfoahn ausgefOhrt wird, die aus den faserigen Rohstoffen erzeugt ist, urn das in Wasser 
auflSsbare Rohpapier zu erzeugen. 

5. Wasserdlspergierbares Blatt nach Anspmch 1 , bei welchem die faserigen Rohstoffe wasserdispergierbare Fasem 
und faserige Carboxymethylcellulosesdure oder faserige CarboxyethylcellulosesSure enthatten, das prozentuale 
Gomlsch der faserigen Carboxymethylcellulosesdure oder faserigen Cartoxyethylcellulosesiure 1% bis 50 Gew. 
% der Gesamtmenge des faserigen Rohstoffes ausmacht und eine Alkall-lmprdgnlerungsbehandlung auf einer 
Papierbahn ausgefQhrt wird, die aus den faserigen Rohstoffen erzeugt 1st, urn das in Wasser auf Idsbare Rohpapier 
zu erzeugen. 

6. Wasserdlspergierbares Blatt riach einem der AnsprQche 1 bis 5, bei welchem die wasserdispergierbare Deck- 
schicht das wasserlosliche Polymer aufweist, die All<alimetallverb[ndung und das in Wasser unlosiiche oder in 
Wasser geringfuglg Idsllche Putver. 

7. Mft RiterverseheneZlgarette, bei der das Blatt nach Anspruch 1 bis Gals eine RlterstQcl(umhuiiung verwendet wird. 

8. Mit Filter versehene Zigarette, bei der das Blatt nach Anspruch 1 bis 6 ais Filterverbindungspapier verwendet wird. 



Revendications 

1 . Feuille hydrodispersible comprenant 

(1) un papier de base hydrosoiuble fait de mat^riaux bruts fibreux contenant des fibres hydrodispersibles, et 

(2) une couche de rev§tement hydrodispefsible, fomn§e sur ia surface d'au moins un c6t6 dudit papier de base; 

caract^rls^ en ce que lesdites fibres hydrodispersibies ont des dimensions de fibre d'une.valeur 1/D de 
0,50 ou moins et une valeur UD de 60 ou moins et une valeur de retention d'eau de 95% ou moins et en ce que 
ladite couche de revdtement hydrodispersible comprend un polym^re hydrosoiuble et un compos§ alcalin qui est 
s^lectionnd pamrii ie groupe constitu6 des hydroxydes de m^taux alcaiins, des carbonates et hydrog^nocarbonates 
de m4taux alcaiins, des phosphates et des hydrogdnophosphates de m^taux alcaiins et d'amines, Ie rapport de 
melange dudit polym^re hydrosoiuble audit compost alcalin 6tant de 1 00:1 d 1 00:1 0000, ladite feuille ayant une 
permeability k Tair de non moins de 200 coresta. 

2. Feuille hydrodispersible selon la revendication 1 , dans laquelle (edit papier de base hydrosoiuble est fait de ma- 
t^riaux bruts fibreux m§lang§s k une poudre insoluble dans Teau ou l§g§rement soluble dans I'eau. 

3. Feuille hydrodispersible selon I'une queiconque des revendications 1 k 2, dans laquelle ledit papier de base hy- 
drosoiuble est fait de matdriau bruts fibreux mdlang^ k un sel de carboxymdthylceliuiose fibreuse ou un sel de 
carboxyethyiceiiulose fibreuse. 

4. Feuille hydrodispersible selon Tune queiconque des revendications 1 k 3, dans laquelle un traitement d'impr6gna- 
tion alcalin est effeotu§ sur une bande continue de papier fonD^ k partir desdits mat^riaux bruts fibreux pour en 
faire ledit papier de base hydrosoiuble. 

5. Feuille hydrodispersible selon la revendication 1, dans laquelle lesdits mat^rlaux bruts fibreux contiennent des 
fibres hydrodispersibies et de I'aclde de carboxymethyiceiiulose fibreuse ou de i'adde de carboxy6thylceliuiose 
fibreuse, Ie pourcentage de melange dudit acide de carboxym^thyiceliulose fibreuse ou dudit acide de carboxy§- 
thylcellulose fibreuse allant de 1 k 50% (en poids) de la quantity totaie dudit mat^riau brut fibreux et en ce qu*un 
traitement d'lmpr§gnatlon alcalin est effectu6 sur une bande continue de papier fom\6 k partir desdits mat§riaux 
bruts fibreux pour en faire ledit papier de base hydrosoiuble. 

6. ' Feuille hydrodispersible selon i'une queiconque des revendications 1 k 5, dans laquelle la couche de revStement 

hydrodispersible comprend Ie poiym&re hydrosoiuble, ie compost alcalin et la poudre insoluble dans I'eau ou 
l^g^rement soluble dans Teau. 

7. Cigarette k bout filtre, dans laquelle la feuille sp^ifi^e dans la revendication 1 d 6 est utiiis6e en tant qu'enveloppe 
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de tampon de filtre. 

8. Cigarette k bout filtre, dans laquelle la feuille ep^ifl^e dans ta revendication 1 d 6 est utille^e en tant que papier 
dejonctiondeflltre. 
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